Abstract -We present new upper bounds on the size of constant-weight binary codes, derived from bounds for spherical codes. In particular, we improve upon the 1962 Johnson bound and the linear programming bound for constant-weight codes.
I. INTRODUCTION
An (n, d, w) constant-weight code is a binary nonlinear code with length n and minimum Hamming distance d, where all codewords have the same number of ones, w. The maximum size of such a code is denoted A(n, d, w). The value of A(n, d, w ) is in general not known, but a number of lower and upper bounds have been established. See [2-41 for summaries of the best bounds known today.
The new bounds presented here are based on concepts from Euclidean geometry, in particular, spherical codes. An (n, s) spherical code is a set of points on the n-dimensional unit sphere such that the inner product of any two points is at most s. Its maximum size is denoted by As(n, 3). We propose an additional constraint in the maximization, which sharpens the bound. In the following theorem, T ' ( w l , n l , 202, nz,d) and T(w1, n1, W Z , n2,d ) denote the maximum size of an (nl + 7~2 , 4 2 0 1 + w2) constant-weight code in which the number of ones in the first n1 positions of all codewords is, respectively, at most w1 and exactly w1. 
